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(54) Tide: 4-ARYLOXINpOLES AS INHIBITORS OF JNK PROTEIN KINASES 




(57) Abstract 



Novel 4-aryloxindoles having formula (I), where, R^. R^, X and A as set forth in the specification inhibit or modulate protein kinases, 
in particular JNK protein kinases and are useful as anti-inflammatory agents, partiuclarly in the treatment of rheumatoid arthritis. 
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CLAIMS 

What Is Claimed Is: 
5 1 . A compound of the formula 




and the pharmaceutically acceptable salts of the foregoing compounds, 
wherein 

10 A is aryl or heteroaryl, each of which optionally substituted by one or more -OR"*. 
COR^ -COOR^ -CONR^rVnR^R^ -CN, -NO2, -S02R^ -SOaNR^R^ halogen, 
perfluoroaikyl, lower alkyi, lower alkyi substituted by (a), halogen, cycloalkyi, and/or 
heterocycle; cycloalkyi or cycloalkyi substituted by (a), halogen, lower alkyi, and/or 
heterocycle; heterocycle or heterocycle substituted by (a), halogen, lower alkyi, 

15 and/or cycloalkyi; 

where (a) is -0R^ -NR^R^ -COR^ -COOR^ -OCOR^ -CONR^R^ -CN, -NO2. 
-S02R^or-S02NR^R^; 

R2 is hydrogen, -0R^ -COOR^ -CONR^R^ -NR^R^ halogen, -NO2, -CN, -SOgNR^R^ 
20 -S02R^ perfluoroaikyl, lower alkyi, or lower alkyi substituted by -OR®, -NR^R^, -COR"^, 
-COOR\ and/or -CONR^R^; 



R^ is hydrogen, -0R^ -COR^ -COOR^ -CONR^R^ halogen. -CN. -NR^R^ 
perfluoroaikyl. lower alkyi, or lower alkyi substituted by -OR® and/or -NR®R^; 
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is hydrogen, lower alkyi or lower alkyi substituted by (b), cycloalkyi and/or 
heterocycle; cycloalkyi or cycloalkyi substituted (b), lower alkyi and/or heterocycle; 
heterocycle or heterocycle substituted by (b), lower alkyi and/or cycloalkyi; 
5 where (b) is -0R^ "COOR^ -COR®. -CONR®R^ -NR^R^ -CN, -NO2. -S02R^ or - 
SOaNR^R®; 

R^ is hydrogen, -COR®, -CONR^R^, lower alkyi or lower alkyi substituted by -OR^. - 
NR^R'^ -N(COR^R'^ -COR^ -C0NR^R'° and/or -COOR®; 

10 

R^ and R^ are each independently hydrogen, -COR®, -COOR®, -CONR®R^ -SO2R®. - 
S02NR®R^, lower alkyi or lower alkyi substituted by cycloalkyi (or cycloalkyi 
substituted by (c), lower alkyi and/or heterocycle), heterocycle (or heterocycle 
substituted by (c), lower alkyi and/or cycloalkyi), aryl (or aryl substituted by (c), lower 
15 alkyi, cycloalkyi and/or heterocycle), or heteroaryl (or heteroaryl substituted by (c). 
lower alkyi, cycloalkyi and/or heterocycle); or 

R® and R^ are each independently cycloalkyi or cycloalkyi substituted by (c), lower 
alkyi and/or heterocycle; 

heterocycle (or heterocycle substituted by (c), lower alkyi and/or cycloalkyi), 
20 aryl (or aryl substituted by (c), lower alkyi, cycloalkyi and/or heterocycle),or 

heteroaryl (or heteroaryl substituted by (c), lower aikyi, cycloalkyi and/or heterocycle); 
where (c) Is -0R^ -COOR®, -COR®, -CONR®R^ -CN, -NO2, -S02R®,-S02NR®R®. - 
NR®R^; 

25 or alternatively, -NR®R^ forms a ring having 3 to 7 atoms, said ring optionally including 
one or more additional hetero atoms and being optionally substituted by one or more 
of lower alkyi. -0R^ -COR®, -COOR®. CONR®R^ and -NR^R®; 

R® is hydrogen, lower alkyi (or lower alkyi substituted by cycloalkyi. heterocycle, aryl, 
30 heteroaryl, -OR® , -NR®R^°, and/or -N(COR®)R^^), 
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aryl (or aryl substituted by (d), lower alkyi, cycloalkyi, heterocycle, halogen and /or - 
SO2F), 

heteroaryl (or heteroaryl substituted by (d), lower alkyI, cycloalkyi. heterocycle, 
halogen and /or -SO2F), 
5 cycloalkyi (or cycloalkyi substituted by (d), lower alkyI, heterocycle and/or aryl), or 



heterocycle (or heterocycle substituted by (d), lower alky!, cycloalkyi and/or aryl); 
where (d) is -0R^ -COOR^ -COR^ -CONR^^R^ -NR^°R^-CN. -NOa, -S02R^ or - 
S02NR'°R^; 



Xis =N-or=CH-. 

2. The compounds of claim 1 , wherein 

15 R® is hydrogen, lower alkyI optionally substituted by cycloalkyi. heterocycle, aryl, 
heteroaryl, -OR® , -NR^R^^ and/or -N(COR^R^°; 

aryl optionally substituted by the group consisting of (d), lower alkyI, cycloalkyi and/or 
heterocycle; 

heteroaryl optionally substituted by (d), lower alkyI, cycloalkyi and/or heterocycle; 
20 cycloalkyi optionally substituted by (d), lower alkyI, heterocycle and/or aryl; 
heterocycle optionally substituted by (d), lower alkyI, cycloalkyi and/or aryl; 
where (d) is -OR®. -COOR®, -COR®, -CONR^^R®. -NR^^R®,-CN, .NO2. -SO2R®, or- 
SOaNR^W; 

R® and R^° are each independently hydrogen or lower alkyI; 
25 and R^, R^, A and X are as in claim 1 . 

3. The compounds of claim 1 or 2 wherein A is aryl or heteroaryl each of which 
optionally is substituted by -NR^R^ -0R^ -COR^ -COOR^ -CONR^R^ -SOaR"^ 
-SOaNR^R^ lower alkyI and/or lower alkyI substituted by-OR^ -NR^R^ -COR^. - 

30 COOR^ and/or -CONR^R^. 



10 



R® and R^° are each independently hydrogen, lower alkyI or aryl; and 
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. 4. The compounds of claim 1 having the formula: 




and the pharmaceutically acceptable salts thereof wherein 
5 R\ R^" and R^" are each independently hydrogen, -OR*, -COR*. -COOR*. - 
CONR^R^-NR^R^ -CN. -NO2. -SOzf^. -SOgNR^R'', halogen, perfluoroalkyi, 
lower alkyi (or lower alkyi substituted by (a), halogen, cycloalkyi, and/or heterocycle), 
cycloalkyi (or cycloalkyi substituted by (a), halogen, lower alkyi, and/or heterocycle), 
heterocycle (or heterocycle substituted by (a), halogen, lower alkyi, and/or cycloalkyi); 
10 where (a) is -OR*, -NR^R^ -COR*, -COOR*, -OCOR*, -CONR^R^. -CN, -NO2, 
-SO2R*, or-S02NR^R^; 

and R'^, R^ R^, R^ and X are as defined in claim 1 for formula I. 

5. The compounds of any one of claims 1 to 4 wherein R^ is hydrogen, -OR*, - 
J5 NO2, -NR^R^, perfluoroalkyi, halogen, -COR*, -COOR*. -CONR^R^ lower alkyi and/or 

lower alkyi substituted by-OR® and/or -NR^R^. 

6. The compounds of any one of claims 1 to 5 wherein R^ is hydrogen, -OR*,- 
NR®R^, lower alkyi and/or lower alkyi substituted by the group consisting of -OR® and 

20 -NR^R^ 



25 



7. The compounds of any one of claims 1 to 6 wherein R* is selected from the 
group consisting of -H and lower alkyi which optionally may be substituted by the 
group consisting of-OR^ -COOR^ -COR^ -NR^R^ and -CONR^R^ 
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8. The compounds of any one of claims 1 to 7 wherein is selected from the 
group consisting of -COR®, -CONR^R^ and lower all<yl. 

9. The compounds of any one of claims 1 to 8 wherein R® and R^ are each 
independently selected from the group consisting of -H, -COR®, -COOR®, - 
CONR®R^ -SO2R®, aryl, heteroaryl and lower alkyi which optionally may be 
substituted by the group consisting of OR^, and -NR®R^ 

10. The compounds of any one of claims 1 to 9 wherein R® is selected from the 
group consisting of -H, aryl, heteroaryl and lower alkyI which optionally may be 
substituted by the group consisting of aryl, heteroaryl, -OR^ -NR®R^°, and - 
N(COR^)R^^ 

11. The compounds of any one of claims 1 to 1 0 wherein X is =CH-. 

12. The compound of claim 1 or 2 wherein A is heteroaryl. 

13. The compound of claim 12 wherein A is indole or substituted indole. 

14. A compound of claim 5 which is 

(Z)-1,3-Dihydro-4-phenyl-3-[{1H-pyrrol-2-yl)methylene]-2H-indol-2-one; 
(Z)-4-(3-Aminophenyl)-1,3-dihydro-3-[(1H-pyrrol-2-yl)methylene]-2H-indol-^^ 

one; 

(Z)-4-(3-Aminophenyl)-1,3-dihydro-3-[(1H-pyrrol-2-yl)methylene]-2HHridol^^^ 
one hydrochloride salt; 

(Z)-1,3-Dihydro-4-(4-methoxyphenyl)-3-[{1H-pyrrol-2-yl)methylene]-2H-indol-2- 

one; 

(Z)^1 ,3-Dihydro-4-(3-nitrophenyl)-3-[(1 H-pyrrol-2-yl)methylene]-2H-indol-2-one; 

(Z)-1,3-Dihydro-3-[(1H-pyrrol-2-yl)methylene]-4-(3-trifluoromethylphenyl)-2 
indol-2-one; 
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(Z)-1,3-Dihydro-4-(4-methylphenyl)-3-[(1H-pyrrol-2-yl)methylene]-^ 

one ; 

(Z)-1,3-Dihydro-4-(2-methylphenyl)-3-[(1H-pyrrol-2-yl)methylene]-2HH 

one; 

5 (Z)-4-(2,4-Dichlorophenyl)-1 ,3-clihydro-3-((1 H-pyrrol-2-yl)methylene]-2H-indol- 

2-one; 

(Z)-4-(4-Chlorophenyl)-1,3-dihydro-3-I(1H-pyrrol-2-yl)methylene]-2H-indol-2- 

one; 

(Z)-1,3-Dihydro-4-(2-methoxyphenyl)-3-[(1H-pyrrol-2-yl)methylene]-2H-indol^^^ 

10 one; 

(Z)-1 ,3-Dihydro-4-(1 -naphthalenyl)-3-[(1 H-pyrrol-2-yl)methylene]-2H-indoI-2- 

one: 

(Z)-4-(3-Chlorophenyl)-1,3-dihydro-3-[(1H-pyrrol-2-yl)methylene]-2H-indol-2- 

one; 

15 (Z)-1,3-Dihydro-4-(4-hydroxyphenyl)-3-[(1H-pyrrol-2-yl)methylene]-2H-indol-^ 
one; 

(Z)-4-(3-Aminophenyl)-1,3-dihydro-3-[(3-methoxy-1H-pyrrol-2-yl)methylene]^ 
2H-indol-2-one; 

(Z)-1.3-Dihydro-4-phenyl-3-[(3-methoxy-1H-pyrrol-2-yl)methylen^^^^ 
20 one; or 

{Z)-1,3-Dihydro-4"(4-hydroxyphenyl)-3-[(3-methoxy-1H-pyrrol-2-yl)meth^ 
2H-indol-2-one. 

15. A compound of claim 5 which is 
25 (Z)-4-[2,3-Dihydro-2-oxo-3-[(1H-pyrrol-2-yl)methylene]-1H-indol-4-yl]-benzoic 
acid; 

(Z)-3-[2,3-Dihydro-2-oxo-3-[(1H-pyrrol-2-yl)methylene]-1H-indol-4-yl]-benzoic 

acid; 

(Z)-442,3-Dihydro-3-[(3-methoxy-1H-pyrrol-2-yl)methylene]-2-oxo-1H-indol-4- 
30 yl]-ben2oic acid; 
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(ZH-[2,3-Dihydro-3-[(3-methoxy-1H-pyrrol-2-yl)methylene]-5-nitro-2-o 
inclol-4-yl]-ben2oic acid methyl ester; 

(Z)-4-[5-Annino-2,3-dihydro-3-[(3-methoxy-1 H-pyrrol-2-yl)methylene]-2-oxo-1 H- 
indol-4-yl]-benzoic acid methyl ester; 
5 (Z)-4-[2,3-Dihydro-3-[(3-methoxy-1H-pyrrol-2-yl)methylene]-2-oxo-5-[(2- 
thienylacetyl)amino]-1 H-lndol-4-yl]-benzoic acid methyl ester; 

(Z)-4-[2,3-Dihydro-3-I(3-methoxy-1H-pyrrol-2-yl)methyiene]-2-oxo-5-[(2- 
lhienylacetyl)amino]-1 H-indol-4-yl]-benzoic acid; 

(Z)-4-[2,3-Dihydro-5-fluoro-3-[(4-methyl-1H-imidazol-5-yl)methylene]-2-oxo-1H- 
10 indol-4-yl]-benzoic acid methyl ester trifiuoroacetate salt; 

1 6. A compound of claim 5 which is 

(Z)-N-[3-[2,3-Dihydro-2-oxo-3"[(1H-pyrrol-2-yl)methylene]-1H-indol-4-yl]- 
phenyl]-4-hydroxybenzamide; 
15 (Z)-N.[3-[2.3-Dihydro-2-oxo-3-[(1H-pyrrol-2-yl)methyl)erie]-1H-indol-4-yl]-: 
phenyl]-3-bromobenzamide; 

(Z)-N-[3-[2,3-Dihydro-2-oxo-3-[(1H-pyrrol-2-yi)methyl)eneJ-1H-indol-4-yl]- 
phenyl]-3-cyanobenzamide; 

(Z).N-[3-[2,3-Dihydro-2-oxo-3-[(1H-pyrrol-2-yl)methylene]-1H-indol-4-yl]- 
20 phenyll-3-nitrobenzamide; 

(Z)-N-[3-[2.3-Dihydro-2-oxo-3-[(1H-pyrrol-2-yl)methylene]-1H-iridol-4-yn^ 
phenyl]-4-fluorobenzamide; 

(Z)-N-[3-[2,3-Dihydro-2-oxo-3-[(1H-pyrrol-2-yl)methylene]-1H-indoM^^^ 
phenylH-nitrobenzamide; 
25 (Z)-N"[3-[2,3-Dihydro-2-oxo-3-[(1 H-pyrrol-2-yl)methylene]-1 H-indol-4-yl]- 

phenyl]-4-methoxybenzamide; 

(Z)-4-Amino-N-[3-[2,3-dihydro-2-oxo-3-[(1H-pyrrol-2-yl)methylene]-1H-indoW^ 
yl]phenyl]cyclohexanecarboxamide; 

(Z)-N-[3-[2,3-Dihydro-2-oxo-3-[(1H-pyrrol-2-yl)methylene]-1H-indol-4-yi]- 
30 phenyl]-4-(fluorosulfonyl)benzamide; or 
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, ,o 3lH-PVrro.-2-yl)rne*y.eneV1H->ndoM- 
. A compound of claim 12 wh.ch '.s ^ ^^.(2.tv,iophenyO-2HMndol-2-one; 

(ZV5-Am>no-1 .3-c»nyu 



2-one; _ ..^M«iwn-3-H3-methoxy-i " py 

(Z)-1 

2-one; ,»H«ix/n-3-l(3-methoxy 
-1 .3-Dihydro-4-C6-indoly») 3 I'. 



(Z)-l.3-Dmydro.4.C6--.ndolyn-3-l(3- 



-1 H-pyrrol-2-yOmethytenel-5-nftro. 

(ZV1.3-D-.hydro-4-C6--.ndo,y.,-o-.w 

^ ^ .iMovrro»-2-y»)methy»ene> 

aH.ndo.2-one .,,y,,^,.(6.i^^^^^^^^^ 
(Z)-5-Amino-1 .3-ci>nya« 

.H-mdo-2-one.cr ^ _ .._,„,,3.K3-memcxv-.H.pyrro,-2.v.)me«.y^-l* 



- ^^acetamide. 



25 



oxo 



,.lH-indo»-5-yn-2-tWoph«''e^ 



y„phenyn-2-«ophenesuUonam.de-,or 
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(Z)-N-(3-[2,3-Dihydro-2-oxo-3-[(1H-pyrrol-2-yl)methylene]-1H-indol-4- 
yl]phenyl]-4-(phenylsulfonyl).2-thiophenesulfonamide. 

19. A compound of claim 5 which is 

(Z)-1,3-Dihydro-4-(4-hydroxyphenyl)-3-[(3-methoxy-1H-pyrrol-2-yl)methylene]- 
5-nitro-2H-indol-2-one; 

(Z)-1,3-Dihydro-3-[(3-methoxy-1H-pyrroi-2-yi)methyl8ne]-5-nitro-4-phenyl-2H- 
indol-2-one; 

(Z)-N-[2,3-Dihydro-3-[(3-methoxy-1H-pyrroi-2-yl)methylene]-2-oxo-4-phenyl- 
1 H-indol-5-yl]-2-thiopheneacetamide; 

(Z)-5-Amlno-1,3-dihydro-4-(4-hydroxyphenyl)-3-[(3-methoxy-1H-pyrrol-2- 
yl)methylene]-2H-indol-2-one; 

(Z)-N-[2,3-Dlhydro-4-(4-hydroxyphenyl)-3-[(3-methoxy-1H-pyrrol-2- 
yl)methylene]-2-oxo-1HHndol-5-yl]-2-thlopheneacetamide; 

(Z)-5-Amino-1,3-dihydro-3-[(3-methoxy-1H-pyrrol-2-yl)methylene]-4-phenyl-2H- 
indol-2-one; 

(Z)-1,3-Dlhydro-3-[(4-methyl-1H-imida2oi-5-yl)methylene]-5-nHro-4-phenyl-2H- 
indol-2-one; or 

(Z)-1,3-Dihydro-5-fluoro-4-(4-hydroxyphenyl)-3-I(4-methyl-1H-imldazol-5- 
yl)methyleneJ-2H-indol-2-one trifluoroacetate salt. 

20. A compound of claim 1 which is 

(Z)-1,3-Dihydro-5-fluoro-4-(4-methoxyphenyl)-3-[(4-methyl-1H-imidazol-5- 
yi)methylene]-2H-indol-2-one trifluoroacetate salt; 

(Z)-1 ,3-Dihydro-4-(3,4-dimethoxyphenyl)-5-fluoro-3-[(4-methyl-1 H-imidazol-S- 
yl)methylene]-2H-indol-2-one; 

(Z)-1 ,3-Dihydro-4-(2,4-dimethoxyphenyl)-5-fluoro-3-[(4-methyl-1 H-imidazol-5- 
yl)methylene]-2H-indol-2-one; 

(Z)-4-(1 ,3-Benzodioxol-5-yl)-1 ,3-dihydro-5-fluoro-3-[(4-methyl-1 H-imidazol-5- 
yl)methylene]-2H-indol-2-one trifluoroacetate salt; 
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'"'°'''Tzvl3-Dmydro-5.fluo™.4.(4.M.o)=yPhenyO-3^ 

iH-pyrrol-2-yl)methylene>2H-lndol-2-one. 
" p,.1,3-Oihydr^4--.oc^K0H-pyrro.2-y.)msmy.ene>2H-indo^^^^^^ 

33 . p...aceu*a, co™po..«on oon,p.s,n« a. an ac«ve >nared,en. a compound 
J l and a p.annaceu«ca>. aoc.pu.>e carrte, or excp.n.. 

" 23 The compounds of claim 1. or use as medicaments. 

25 particulariy rheumatoid arthritis. 

^. The nove, compounds. composiUons and use as i,ereini«,ore descrii^d. 
especialiy with reference to the Examples. 
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